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Acute myeloid leukemia (AML) is
a genetically complex and het-
erogeneous leukemia that is

caused by the accumulation of multiple
genomic lesions that affect key onco-
genes and tumor suppressor genes.
Historically, chromosomal aberrations,
that often result in the generation of
fusion genes, have attracted much atten-
tion as markers for diagnosis and classi-
fication, and also as important prognos-
tic markers.1-3 In this way, t(15;17) or
t(8;21) are known to be good prognostic
markers while translocations involving
11q23 or t(6;9) are known to be unfavor-
able prognostic markers. One problem
with this cytogenetic classification is
that AML patients with normal kary-
otype were classified with an intermedi-
ate prognosis, despite the fact that this is
a very heterogeneous group. In recent
years, it has become clear that several
additional molecular markers can be
used to further refine this classification,2

and this has been elegantly extended in
a recent study led by Levine.4 Based on
molecular analyses, patients with nor-
mal karyotype can be further classified
into a good prognosis group (such as
those lacking FLT3-ITD with NPM1
mutation), an intermediate prognosis
group (such as those with FLT3-ITD
negative and without TET2 mutations),
and a poor prognosis group in which
AML patients with, for example, FLT3-
ITD positive patients with TET2 muta-
tions are incorporated (Figure 1).1,2,4

These findings open new perspectives
for the treatment of AML with normal
karyotype, with opportunities to treat
the good prognosis group with less
severe therapy and the poor prognosis
group with more intensive regimens or
experimental therapies. A better stratifi-

cation of AML patients is likely to result
in improved outcomes, as has also been
obtained over the last decades for young
ALL patients.5 While we expect a lot
from targeted therapies, recent data from
the FTL3 inhibitor AC220 are promising,
but again highlight the problem of resist-
ance.6 In a recent study by a team led by
Shah, the development of resistance to
AC220 has been observed in AML

patients treated with this inhibitor.6

Similar to previous findings with ima-
tinib and other tyrosine kinases, resist-
ance to AC220 is acquired by mutations
in the kinase domain of FLT3. These
studies demonstrate the need for new
therapies for the treatment of poor prog-
nosis groups, but also indicate the prob-
lems with targeted therapies in acute
leukemia.

Figure 1. Integration of cytogenetic and molecular markers allows for the assignment
of AML patients with normal karyotype to the different risk groups.


